BOX FLAP LOCKING SYSTEM 



BACKGROUND OF THE INVENTION 
Claim of Priority 

The present invention claims priority to U.S. Provisional Application Serial 
Number 60/487,353, filed on 7/15/2003, entitled "BOX FLAP LOCKING SYSTEM." 

1. Technical Field 

The present invention relates generally to foldable containers, and more 
specifically relates to a box flap locking system. 

2. Related Art 

The ability to securely lock flaps of a foldable cardboard box (or similar type 
container) remains an ongoing problem. The problem is particularly challenging for a 
bottom side of the box where significant weight and stress can occur. For instance, in an 
8-sided box, current designs utilize flaps that can easily become disengaged when 
stresses are place onto a loaded box. Accordingly, tape or other means, such as lock tabs, 
are required to hold the bottom flaps securely together. However, current lock tab 
designs protrude up and through the bottom inside of the box and can, for instance, catch 
on and tear a poly liner often used within boxes. Accordingly, a need exists for a foldable 
box design that included flap that can be securely locked without interfering with the 
interior space of the box. 
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Summary of the Invention 

The present invention addresses the above-mentioned problems, as well as others, 
by providing a foldable box design having a box flap locking system. In a first aspect, 
the invention provides a foldable box having a flap locking system, comprising: a first 
flap having an edge with a generally trapezoidal shaped tab cut therein, wherein said 
generally trapezoidal shaped tab is defined by two inwardly projecting grooves; and a 
second flap that locks with the first flap, wherein the second flap includes an edge with a 
second generally trapezoidal shaped tab cut therein, and wherein said second generally 
trapezoidal shaped tab is defined by two outwardly projecting grooves. 

In a second aspect, the invention provides a one-piece, collapsible container, 
comprising: a plurality of side wall panels foldably joined to each other; a plurality of 
flaps, each flap being foldably joined to an edge of a side wall panel; and an interlocking 
mechanism residing on a first and second opposing flaps, wherein: the first opposing flap 
includes an edge with a first tab cut therein, wherein the first tab is defined by two 
inwardly projecting grooves; and the second opposing flap locks with the first opposing 
flap, and includes an edge with a second tab cut therein, wherein the second tab is defined 
by two outwardly projecting grooves. 

In a third aspect, the invention provides an interlocking mechanism residing on a 
first and second opposing member, wherein: the first member includes an edge with a 
first trapezoidal shaped tab cut therein, wherein the first trapezoidal shaped tab is defined 
by two inwardly projecting grooves; and the second member locks with the first member 
and includes an edge with a second trapezoidal shaped tab cut therein, wherein the 
second trapezoidal shaped tab is defined by two outwardly projecting grooves. 
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Brief Description of the Drawings 

These and other features of this invention will be more readily understood from 
the following detailed description of the various aspects of the invention taken in 
conjunction with the accompanying drawings in which; 

Figure 1 depicts a detailed view of the unfolded box in accordance with the 
invention. 

Figure 2 depicts a bottom view of a partially folded box in accordance with the 
invention. 

Figure 3 depicts a view of flaps in the locked position in accordance with the 
invention. 

Figures 4-9 depict a method of closing the box of Figure 1. 

Detailed Description of the Invention 

Referring now to Figure 1, an exemplary embodiment of the invention is shown 
comprising an octagonal laminated box 10 in an unfolded form having a locking flap 
system. Box 10 includes eight sidewall sections indicated as S1-S8, and four bottom 
sections or flaps indicated as 12a-d. The dotted lines indicate fold lines for assembling 
the box. Two of the flaps, 12a and 12c have edges that include specially formed tabs 18 
and 20, which allow the two flaps 12a and 12c to interconnect and secure the bottom of 
box 10. 

Flap 12a comprises a generally trapezoidal shaped tab 18 with inwardly 
projecting grooves 24. Also included on flap 12a is a pair of receiving tabs 25 which are 
cut away from tab 18. Flap 12c comprises a generally trapezoidal shaped tab 20 with 
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outwardly projecting grooves 26. Also included on flap 12c is a pair of locking tabs 27, 
which are cut toward the tab 20. Flap 12c includes a pair of fold lines 22 that facilitates 
interlocking between flaps 12a and 12c. When the flaps are brought together and corners 
are diagonally folded along lines 22 of flap 12c, the flaps interlock, forming a solid 
connection that cannot be separated without considerable effort or tearing. 

Sections S3 and S7 also include bottom flaps 12b and 12d. Each flap includes an 
extended portion 28, 30 and a recessed portion 29, 31, thus forming a generally L-shaped 
edge. Flaps 12b and 12d overlap and interlock, as described below. 

Figure 2 depicts a bottom view of box 10 in a partially folded state. As can be 
seen, when the box is folded, flap 12a meets up with 12c, allowing tab 18 to interlock 
with tab 20. Utilizing this design, the bottom flaps 12a-d of box 10 can be locked together 
without tape, staples, etc. Moreover, the resulting self-locking design will not protrude 
through to the inside bottom of box 10 to create an uneven bottom surface. Instead, this 
design provides a virtually smooth bottom inside the box, as the locking system is totally 
implemented on the outside of box 10. 

To fold box 10, flaps 12b and 12d are first folded together such that the extended 
portions 28 and 30 of the flaps interlock with the recessed portions 31 and 29, 
respectively, to form a generally flat surface on the bottom of box 10. Next, flaps 12a 
and 12c are secured and locked together externally to flaps 12b and 12d. Figure 3 depicts 
a view of the two flap 12a and 12e interlocked together. As can be seen, tab 20 of flap 
12c sits on top of tab 18 (not shown) of flap 12a, and receiving tabs 25 of flap 12a sit on 
top of flap 12c. The inwardly and outwardly projecting grooves 24, 26 of the two flaps 
join at locations 32 and 34. 
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Figures 4-9 depict a complete method of closing the bottom flaps of box 10. In a 
first step, figure 4 depicts the bottom of box 10 with the flaps 12a-d extending upward. 
Figure 5 depicts a second step in which flaps 12b and 12d are folded inwardly, resulting 
in the configuration shown in Figure 6. Figure 7 depicts a third step in which the corners 
of flap 12c are folded as shown by the directional arrows. Figure 8 depicts a fourth step 
in which flaps 12a and 12c are interlocked, resulting in the configuration shown in figure 
9. 

While the invention is described with reference to 8-sided bulk container box, it is 
understood that the described locking flap system could be used in other applications, 
e.g., in a single wall four-sided box, to lock a box top or side, etc. The foregoing 
description of the preferred embodiments of the invention has been presented for 
purposes of illustration and description. They are not intended to be exhaustive or to 
limit the invention to the precise form disclosed, and obviously many modifications and 
variations are possible in light of the above teachings. Such modifications and variations 
that are apparent to a person skilled in the art are intended to be included within the scope 
of this invention as defined by the accompanying claims. 
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